The soil fauna plays an important function over the processes of organic matter decomposition, nutrient cycling, ground aeration and fertility. Thus, studies on the composition and structure of such communities are important, considering moreover the lack of information in different regions of Brazil and mainly related to the state of Piauí. This study aimed to evaluate the density and diversity of the soil arthropod fauna in a Cerrado area in preservation conditions and in a pasture area. Both are situated in the city of Teresina, capital of the state of Piauí. Pitfall traps were used for sampling. Five stations with four traps were placed in each area. The traps were constituted by a 500 mL plastic cup containing a preserving solution made with 70% alcohol and 40% formalin. The traps were weekly changed by occasion of the collections. Eight samples were performed in the period between March and April 2007. The results were evaluated using the following variables: number of orders, number of families, total of species and total number of individuals. Evaluation of the Diversity Index and Similarity Coefficient were also performed. As result, the variables and diversity indices were slightly higher in the preserved area. However, the similarity coefficient showed only 10% similarity between both areas.
Introduction
Arthropods are abundant in almost all the terrestrial ecosystems, decomposing annually about 20% of the foliage produced on the planet, and thus, being important in maintaining balance in nature (Samways, 1994) . The soil is the natural habitat for a wide range of arthropods, which are responsible for numerous functions, such as nutrient cycling, aeration and fertilization.
The use of soil for different purposes, such as agriculture, may influence its physical, chemical and biological properties. In the biological aspect, it can occur a selection of groups of soil arthropod in addition to altering the abundance and diversity of these. Some insects, for ex-ample, interact with other microorganisms, which decompose and mineralize the soil detritus (Höfer et al., 2001) , thus contributing to the recycling of nutrients. In this case, these animals can act as converters of soil quality, making it more fertile. When these natural processes disappear, the environmental and socioeconomic costs can be significant (Altieri et al., 2003) .
The soil fauna is affected by factors such as quality of organic matter, pH, temperature, humidity, texture, vegetation cover and agricultural practices that promote changes in the abundance and diversity of species, which may cause changes in soil characteristics (Socorras, 1998) . Therefore, such fauna is largely used as bioindicators (Paolleti et al., 1996 , van Straalen, 1998 , Parisi et al., 2005 , Santoruffo et al., 2012 , and some groups, such as butterflies, beetles and ants, are especially useful in environmental monitoring since they are easily sampled and identified, found all year round, and show fast response to environmental changes (Favero et al., 2011) . Thus, studies on the composition, structure, behavior and ecological surveys of these communities are extremely important, considering also the lack of information in different regions of the Country and especially related to the state of Piauí.
This study aimed to evaluate the effect of soil management on the abundance and diversity of fauna associated with the soil, using comparative analysis of the diversity of soil arthropods in an area previously preserved and in a managed area with pasture.
Material and Methods
The experimental plots consisted of two ecosystems in Teresina, Piauí, Brazil: a preserved area and an area managed with pasture. The first one, with Cerrado vegetation (Figure 1 ), is situated in Teresina Environmental Park, in an area of 38 hectares. This research station is located at an average altitude of 72.7 m and 5°02'13" S latitude and 42°48'41" W longitude. The managed area used in this work was at a farm occupied by pasture (Brachiaria sp.), which had been used in livestock for more than 30 years (Figure 2). This research station is located at an average altitude of 60 m and 5°01'44" S latitude and 42°49'37" W longitude.
The data on arthropods obtained by pitfall traps were characterized by the following variables: number of orders (NO), number of families (NF), total of species (TE) and total number of individuals (TNI). The result was further subjected to statistical analysis using non-parametric indices of the following faunistic indexes: (a) Diversity Index (H) proposed by Margalef (1947) and (b) Coefficient of Similarity (QS) proposed by Sorensen (1948) , both cited in Silveira Neto et al. (1976) . The diversity index (a) is represented by H = S -1/LN (H = diversity index, S = number of taxa; LN = natural logarithm of the number of individuals), while the similarity coefficient (b) is expressed by QS = 2J / a + b (J = number of taxa found in both areas, a = number of taxa in area A and b = number of taxa in area B). The main objective of characterization of communities through faunal indices, is to verify the momentary stability of an ecosystem, and can be used in comparative studies on different ecosystems (Romano, 2003) .
Results
A total of 3,440 individuals belonging to the classes Insecta, Arachnida, Diplopoda and Chilopoda was collected. The class Insecta was the most representative with 3,271 individuals, followed by the class Arachnida with 110 individuals. Millipedes and Centipedes had, respectively, 57 and 2 individuals collected.
As for the insects, 12 orders were found, consisting of 26 families. The evaluated variables shown in Table 1 and the diversity index were higher in the preserved area. The similarity coefficient calculated reveals only 10% of similarity related to insects found in the areas, with only 12 species simultaneously occurring in both areas. In most of the families, the largest number of individuals was found in the preserved area. (Table 2 ). The arachnids found in both areas differed in terms of number of families and total number of individuals, being considerably higher in the preserved area (Table 3 ). The diversity Braz. J. Biol., 2013, vol. 73, no. 3, p. 483-489 Luz, RA., Fontes, LS., Cardoso, SRS. and Lima, ÉFB. NO = Number of order NF = Number of family; NE = Number of species, TNI = total number of individuals, H = Diversity Index, QS = coefficient of similarity. found within the preserved area was also higher (Table 4). With respect to the classes Chilopoda and Diplopoda, in the pasture area only one species of millipedes and centipede was found, while in the preserved area it was verified the presence of seven species of millipedes and one centipede. Since the number of centipedes species was the same for both areas, the index of diversity and similarity coefficient for that group were not calculated. For millipedes, however, the diversity index was higher in the preserved area, and the similarity coefficient (33%) was calculated taking into account the number of species (Table 5 ).
Discussion
Although an area of permanent pasture, according to Silva et al. (2006) , is still a practice of soil management that encourages the dynamics of organic matter when compared with other agricultural practices that occur in intensive soil management, remarkable differences between the preserved and the managed with pasture areas related to the different groups of arthropods of these two ecosystems were verified. This result may be associated with the lower amount of plant residues in the pasture area. According to Leiva (2008) , areas with uniform and thicker litter have higher abundance of invertebrates, indicating the importance of this substrate both as food resource and refuge site.
Insects, especially orders with the greater diversity of species (Barbieri Jr. and Dias, 2012) , are widely used to assess the conservation status of ecosystems. Among the beetles, the most frequent families were Carabidae and Scarabaeidae. The first one, especially in the pasture area, and the second one more frequent in the preserved area. Dung beetles are sensitive to changes in habitat, since they have low dispersal ability, specialized diet, based mainly on mammalian excreta, and display distribution strongly influenced by vegetation cover (Halter and Arellano, 2002 , Costa et al., 2009 , Azevedo et al., 2011 . This explains the larger amount of the insects collected in the preserved area. On the other hand, it is interesting to note that carabids were collected in greater quantities in the pasture, contrary to the principle that the population of these insects is often negatively affected by grazing management practices (Rainio and Niemelä, 2003.) Representatives of the family Carabidae are predators, occupying higher trophic levels. These levels are generally quite sensitive to environmental changes, since they depend on others for survival. However, this seems to have been an exception among the results, since other taxa with several predator species, such as Mantidae, Dermaptera, Myrmeleontidae and Coccinellidae, were found in greater quantity in the preserved area. Yet, the 486 Braz. J. Biol., 2013, vol. 73, no. 3, p. 483-489 Luz, RA., Fontes, LS., Cardoso, SRS. and Lima, ÉFB. number of Curculionidae was considerably higher in the preserved area, and Elateridae and Lampyridae were not found in the preserved area.
Groups of Insecta
Among the Hymenoptera, the family Formicidae showed frequency of 99.2% and 98.8%, respectively, in the managed and preserved areas, and, although the number of ants was higher in the pasture area, the number of species was greater in the preserved area. According Wink et al. (2005) , Formicidae corresponds to a dominant taxonomic group in most ecosystems, present in several habitats. Also according to the author, the disturbances in forest environments may favor the onset of opportunistic ants, among them, Dolichoderineae. Some Myrmicinae species, on the other hand, are commonly found in undisturbed places (King et al., 1998) . Smith et al. (2001) states that the species richness of ants is correlated with the type and variety of vegetation, increasing in areas with more complex vegetation. Freitas et al. (2006) suggests that ants may be present in high numbers in areas altered by increased food availability and decrease of predators, which explains why they have been collected in much larger amount in the pasture.
The results for carabids and ants differ from Cividanes (2002) . This author compared the occurrence of phytophagous arthropods and predators in different soil management systems and found higher number of these individuals in areas with lower soil management.
As for Orthoptera, Gryllidae was found more frequently in the preserved area (96.8%). This result is in agreement with Hook (1971) , who found lower density of crickets in pasture areas, probably due to mortality caused by spiders.
It is worth mentioning the presence of the family Termitidae in the preserved area, since none was found in pasture area. Lima et al. (2011) , however, state that, althgough possible, there is no concrete evidence that the existence of termites in one area is an indication of degradation of pasture.
The other groups of Insecta were poorly sampled, and it was not possible to infer about the state of conservation of the area based on these data. However, the coefficient of similarity (10%) indicates a significant difference between the two study areas.
The arachnids are predators and are related to more diverse habitats. The structure of microhabitat is also rel- evant, and litter type and depth are important for providing hunting and foraging niches and for protection from predators and desiccation (Pearce and Venier, 2006) . This explains their high rate of diversity in the preserved area (Table 3) . Out the eleven families of spiders found in the preserved area, only five were present in the area managed with pasture (Table 4) .
Chilopoda and Diplopoda were not collected in large quantities, thus it was not possible infer about its meaning in relation to the conservation state of the areas, although the millipedes diversity index has also been largest in the preserved area.
Studies evaluating the density and diversity of arthropods in different types of soil management, usually results in greater numbers within less managed and with more complex vegetation areas, compared with simplified vegetation areas, such as monocultures (Ferreira & Marques, 1998 , Silva et al., 2006 . This was also observed in this work. Silva et al. (2006) compared the diversity of invertebrate soil macrofauna in croppping systems, including permanent pasture with Cerrado vegetation. They noticed that the native vegetation had the highest overall density and diversity of groups, due to being a more favorable environment taking into account variety of microhabitats and supply of natural resources.
In our study, it is clear that the intensive use of land with livestock purposes probably induced changes in soil fauna of arthropods. Groups important to maintain the balance of any ecosystem, as predators and decomposers of organic matter, had populations reduced in this area, while the population of ants, for example, was far greater. The higher diversity indexes in the preserved area, and the similarity coefficients, verified the difference between the fauna of these animals in both areas. This result agrees with the studies of Attwood et al. (2008) , who observed a general decline in arthropod richness with increasing intensity of land use and management. Yet, our study shows interference from vegetation removal and soil management on soil arthropod groups of the studied communities. The diversification of plant species promotes a greater diversification of most groups of soil arthropods. Therefore, the use of lands for livestock for long periods decreases the diversity of soil arthropod fauna. Since these animals are very important on the environment for nutrient cycling, pest control, pollination and maintenance of soil structure, their conservation must be encouraged.
